In previous papers (1, 2) we have reported, using the taenia of the guinea pig, that isoprenaline, papaverine and dibutyryl cyclic AMP stop the spontaneous spike discharge with some hyperpolarization, when these relax the taenia, also that these drugs are without any effect on tension of the glycerinated taenia induced by ATP and Ca in suffi cient concentrations to relax the taenia. Furthermore, we have observed that all of three drugs accelerate Ca-efflux in the taenia (3). These results suggest that the inhibitory actions of these three drugs may be mediated through one mechanism, though only isopre naline induces the inhibitory response via the &beta;-adrenergic receptors.<BR> The &beta;-adrenergic action is thought however to be related to the ability of the &beta;-stimulants to increase the intracellular level of cyclic 3', 5'-adenosine monophosphate (cyclic 3', 5'-AMP) in the smooth muscles. Other recent reports (4, 5) have mentioned that papaverine inhibits phosphodiesterase and increases the amount of cyclic 3', 5'-AMP in the cells.<BR> One of the aims in this apper is to test whether or not inhibitory actions of the &beta;-adrenergic stimulants and papaverine are concerned with intracellular cyclic 3', 5'-AMP as well as to determine that &alpha;-adrenergicacti on is not related to cyclic 3', 5'-AMP in the cells.
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METHODS
After sacrificing a male guinea pig (300 to 400 g in body wt) by a blow on the neck, the taenia was isolated from the caecum. A piece (4 to 5 cm) of the taenia was suspended in the 30 ml organ bath filled with Locke Ringer solution, kept at 37°C and bubbled with chloride (papaverine), phenylephrine hydrochloride (phenylephrine), caffeine Na-benzoate (caffeine) and imidazole hydrochloride (imidazole). Abbreviations in the parenthesis are used in this paper. Concentrations of drugs are expressed as final concentrations (g/ml) of the salts in the bath.
RESULTS
Effects of dibenamine, (y,-adrenergic blocker and propranolol, ~-adrenergic blocker on the inhibitory responses to isoprenaline, adrenaline, phenylephrine and papaverine
Propranolol (10-6 g/ml) greatly antagonized the inhibitory response to isoprenaline, so that the concentration action curve of isoprenaline shifted towards a 10 times higher con FIG. 1. Effects of propranolol (10-6 g/ml) and of both dibenamine (10--'g/ml) and propranolol (10-6 g/ml) on inhibitory responses to isoprenaline, adrenaline and phenylephrine. Antagonisms between propranolol and the adrenomimetics were first tested, followed by the effects of dibenamine on the residual responses in the presence of propranolol. centration in the presence of propranolol (10-6 g/ml). On the other hand, the concentra tion action curve of adrenaline shifted to only a 6 times higher concentration.
The inhibitory responses to phenylephrine and papaverine were however little affected by pro pranolol (10-6 g/ml). The residual responses to adrenaline and to phenylephrine in the presence of propranolol (10-6 g/ml) were greatly reduced by the 10 min incubation of the taenia with dibenamine (10-6 c,/ml). These are shown in Fig. 1 .
The following experiments were down on new strips. Ten min incubation of the tania with dibenamine (10-6 g/ml) abolished the inhibitory response to phenylephrine and shifted somewhat the concentration action curve of adrenaline. The inhibitory responses to isoprenaline and to papaverine were little affected by dibenamine (10-6 g/ml). The
Effects of dibenamine (10-6 g/ml) and of both dibenamine (10'6 g/ml) and propranolol (10-6 g!ml) on the inhibitory responses to phenylephrine, adrena line and isoprenaline. The effect of dibenamine (10-6 g/ml) on the inhibitory responses to the adre nomimetics was first tested, after which antagonisms between propranolol and them were examined using the same preparations. 100%=the maximum response to isoprenaline. Note that caffeine potentiated the responses to isoprenaline, adrenaline, cyclic 3', 5'-AMP and papaverine.
Frc. 4. Effects of imidazole (10'' g/ml) on the inhibitory responses to isoprenaline, cyclic 3', 5'-AMP, papaverine and phenylephrine. 100% =the maximum response to isoprenaline. Note that imidazole reduced the inhibitory responses to isoprenaline, cyclic 3', 5'-AMP and papaverine.
phenylephrine and papaverine were obtained as control responses, caffeine (10' g/ml) was added to the bath fluid. The taenia was immediately relaxed by caffeine recovered to the original within 15 min. After that, the concentration action curves were again obtained in the presence of caffeine. The inhibitory responses to isoprenaline, cyclic 3', 5'-AMP, adrenaline and papaverine were potentiated as shown in Fig. 3 . Phenylephrine was however slightly potentiated by caffeine (10-' g/ml).
Effects of imidazole, an agent that increases phosphodiesterase, on the inhibitory responses of the taenia to isoprenaline, cyclic 3', 5'-AMP, phenylephrine and papaverine After the concentration action curves of isoprenaline, cyclic 3', 5'-AMP, phenylephrine and papaverine were obtained, the taenia was treated with imidazole (10-' g/ml) for 20 min. The concentration action curves were again obtained in the presence of imidazol (10-' g/ml). The responses of the taenia to isoprenaline, cyclic 3', 5'-AMP and papaverine were reduced by imidazole, while phenylephrine was slightly inhibited. These are shown in Fig. 4 .
Antagonism between caffeine and imidazole on the inhibitory response to isoprenaline and papaverine After it was confirmed that the inhibitory responses to isoprenaline and papaverine were potentiated by caffeine (10-' g/ml), the inhibitory responses to isoprenaline and pap averine were again obtained in the presence of both caffeine (10-' g/ml) and imidazole (10-' g/ml). The responses to isoprenaline and papaverine, which were potentiated by caffeine (10-' g/ml), were greatly reduced by application of both caffeine (10-' g/ml) and imidazole (10-' g/ml) (Fig. 5) . These results support the hypothesis that cyclic 3', 5'-AMP is a mediator in the inhibitory responses to (3-adrenomimetics and papaverine and indicate that the action of ce-adrenomi metics is not concerned with the intracellular cyclic 3', 5'-AMP.
